Abstract：Even though Candida is one of the oral flora, the prevalence in healthy young subjects without oral disorder has not completed yet. Based on this situation, the aim of this study was to examine the oral carriage of Candida in the host without any systemic disorders and to reveal predisposing factors associated with virulence of Candida in young adults. Samples were collected from oral cavity in 108 students attending the School of Life Dentistry at Niigata, The Nippon Dental University. Average age of subjectives was 23.5 years old and 81 males and 27 females in gender. Before examination, questionairs were corrected concerning to daily mediation or complication of systemic disorders to exclude from healthy groups. Yeasts were isolated according to CHROMagar method and identified using a combination of the API 32C AUX yeast system. Result of 33 examined from 108 subjectives were Candida positive and positive rate was 30.6% respectively. Thirty-three identified species were all Candida albicans and 1 Candida glabrata was simultaneously identified from the same sample judged by mean of CHROMagar. Different host factors were analyzed statistically to establish their importance as predisposing factors to allow Candida colonization. However, relationship between isolation rate of Candida and loss of salivary flow rates was remarked. These results suggest that oral yeast status may be influenced by salivary flow rates.
Introduction
Candida is a fungus that is an indigenous organism in the oral cavity and widely colonizes the gastrointestinal tract. It is not pathogenic under general conditions, but can be a cause of so-called opportunistic infection in which a variety of infections may arise when the host protection is weakened. Candidiasis, particularly arises in the oral cavity, larynx, and esophagus, in the patients with immunocompromised states associated with diabetes mullitus, chronic renal failure, liver cirrhosis, HIV infection, and organ transplant. Also, it is well known that long-term administration of antibiotics, anticancer drugs,steroids, and immunosuppressants at the time of organ transplantation often effect to grow Candida. As local factors of salivary secretion and poor management of oral hygiene may effect more Candida colonalization 1） .
On the other hand, regarding the criteria of oral candidiasis cannot be attained even if fungi was confirmed by culture or histological investigation. The clinical definition of oral candidiasis has reported as "a lesion that is associated with white plaques and can be removed by scratching, which later develops pain or exposes a hemorrhagic surface"
2）
. Clinical findings are currently a prerequisite for the diagnosis of oral candidosis.
The detection rate of Candida, an indigenous organism in the oral cavity, has been reported to range widely from 1.9%-62.3% in healthy adults 3） . The reasons for the large variation in the frequency include not only the methods to collect, isolate, and identify fungi, but also age, complications, conditions at the time of collecting the sample, and the oral hygiene conditions of the host to be examined. Virulence of Candida remains unclear even though biological types and capacity of protease and phospholipase production have been investigated.
In this study, we examined the detection rates of Candida from the oral cavity and numerous factors of oral hygiene conditions that were assumed to be related with the onset of candidiasis in healthy volunteer students in our school.
Subjects and Methods
The subjects were composed of 108 （81 males and 27 females） 5th-grade undergraduate students of School of Life Dentistry at Niigata, The Nippon Dental University, aged from 22 to 27 years with an average age of 23.5 cases. In one case, C. albicans and C. glabrata were both found. C. krusei was suspected from the culture on the CHROMagar Candida medium but the species was not determined by the API. C. dubliniensis was not detected in this screening （Table 1） .
As for the relation between clinical factors which will be effected the detection such as gender and the detection of Candida, it was isolated in 13 of 81 males （28.3%）
and 10 of 27 females （37.0%） , indicating that Candida was isolated slightly more frequently in females. There was no statistical difference between gender and the detection rate of Candida. As for the relation between smoking and the detection of Candida, it was isolated in 19 of 52 smokers （36.5%） and 14 of 56 non-smokers （25.0%） , indicating that it was detected more frequently in smokers, but there was no significant difference.
As for the relation between drinking habits and the detection of Candida, it was detected in 19 of 62 drinkers （30.6%） and 14 of 46 non-drinkers （30.4%） , and it was detected almost similarly in the two groups. In terms of the relation between the presence of a dental cavity and the detection of Candida, it was detected in 17 or 60
（28.3%） cases with a dental cavity that had not been treated or was being treated, and in 16 of 48 （33.3%）
cases without a dental cavity. The detection rate was lower in the cases with a dental cavity than in those without it, but there was no statistical difference. When For comparison between the amount of saliva secretion and the detection of Candida, the amount of whole saliva at rest was examined. When the amount of saliva secretion 1 ml or less in 10 min was designated as decreased saliva secretion, 33 of 108 （30.8%） cases showed decreased saliva secretion, and Candida was detected in as many as 17 cases （51.5%） . On the other hand, in cases with the amount of whole saliva secretion at rest 2 ml or more in 10 min, which was judged as normal, Candida was detected only in 16 of 75 cases （21.3%） . Intriguingly, the detection rates of Candida were dependent on the amount of saliva secretion even in the healthy subjects.
When the amount of whole saliva secretion was normal, the Saxon test revealed normal values （2.0 g/2 min or more） , and the Duotest Ⓡ showed pH of saliva ranging from 6.5 to 7.5 （Table 3） . Then, in 33 cases in which Candida was detected, the amount of saliva secretion at rest and the amount by the Saxon test were not associated with the number of colonies on the culture plate.
The numbers of Candida colony-forming unit （CFU） counted on the cultured plate were respectively deviced two groups,less than 10,000 and more than 10,000 among cultured positive 33 subjects.The former was 26（78.8%） .
In addition, management of oral hygiene has been reported to be associated with the detection of Candida in the oral cavity, and in terms of the location except for artificial denture, the detection rate tended to be higher at the root of the tongue 9） .
Previous studies on the detection rate of Candida in healthy adults were mostly performed in subjects with a wide age range irrespective of oral hygiene status 5, 10）
.
Detection rates of Candida in general healthy subjects range widely from 9.9% to 60% or higher. Kato et al. 11） reported that C. albicans was isolated from the tongue in 16 of 162 （9.9%） subjects aged 60 years or younger.
Shin et al. 12） reported that the detection rate of Candida by three methods of sample collection using saliva and gargling, was 45.0% in 118 young healthy subjects aged 20-39 years （24.7 years on average） . Furthermore, Negroni, et al. 13） reported that the detection rate by the swab from the tongue was 21.4% in 70 young healthy subjects aged 23 years on average
12）
. Both studies were conducted on dentistry college students, and when they did not have artificial denture or underlying disease, they were designated as healthy subjects. In the present study, the subjects ranged from 22 to 27 years with 23.5 years on average, and they did not have apparent periodontal disease or artificial denture.
In terms of detection methods, direct microscopic examination detected fungal hyphae and pseudohyphae from the dorsum of the tongue in healthy subjects in a wide range of 16.7% to 36% 3, 7, 8, 14） . Swab culture from the tongue mucosa detected Candida in 42.9% to 56.4%, higher than direct microscopic examination 15, 16） . With respect to disease, Kohno et al. 17） reported that yeast-like fungi were detected in 60.6% of the patients with a pain in the tongue, of which C. albicans was found in 48.5%.
In addition, culture provided the detection rate of 21.8%
in healthy subjects and a more significantly higher rate of 56.4% in patients with a pain in the tongue. Lucas 18） reported that Candida was isolated in 30% of healthy subjects similarly by culture. Arendorf et al. 7） mentioned that even in the same healthy subject, the detection rate was dependent on the location of sample collection, being 31.5% at the back of the tongue and 16.7% at the front of the tongue. This difference due to the location may be ascribed to the fact that mobility of the tongue is larger and self-cleansing and cleaning are higher at the front.
As for the detection rates in different gender, according to the report comparing the patients visiting the dental clinic by Masipa et al. 19） , Candida was detected in 44% of males and 61% of females, and more frequently found in females. Also in the present study, it was detected in 10 of 27 （37.0%） females and 13 of 81 （28.3%） males, and it was isolated more frequently in females, but there was no statistical difference between the two.
As Candida species isolated from the oral cavity, C. albicans accounted for the predominance by as much as 60-80%, followed by C. tropicalis and C. glabrata at 6-7%
7）
. Recently, C. dubliniensis was reported to be closely associated with HIV infection 12） , but there have been no such reports in Japan. In the present study, C.
albicans was found in all 33 cases, consistent with the previous reports, which implicates that C. albicans is the important fungus responsible for opportunistic infection of oral candidiasis.
The relation between smoking and oral hygiene factors such as oral cavities and dental calculus has yet to be clarified. Arendorf et al. 20） reported that Candida was detected highly in smokers, but other reports failed to
show the evidence of a remarkable relation 21, 22） . Furthermore, it was reported that dental calculus was not important for the colonization of Candida and the Plaque Index had little impact on the detection rate 22, 23） . However, in a report with HIV-infected patients, smoking and oral hygiene factors increased the detection rate of Candida 22） . In the present study, Candida was detected in 19 of 52 （36.5%） smokers, more frequently than in 14 of 56 （25.0%） non-smokers.
As for brushing after meals, Candida was detected in 13 of 33 （39.3%） cases with brushing and 20 of 75 （26.7%） cases without it, yielding no significant difference between the two. With regard to the dental calculus associated with periodontal disease, Candida was found in 11 of 40 （27.5%） cases with deposition of dental calculus, unexpectedly, less frequently than in 22 of 65 （33.8%） cases without it, but there was no statistical difference.
In terms of the relation with dental caries, Fosdick et al. 24） reported that yeast played a major role in the progress of dental caries in vitro. In their experiment, some types of yeast in the oral cavity showed higher acid productivity than Lactobacillus. Early clinical findings indicated that Candida in the saliva was involved in the advancement of oral cavities. These results have been confirmed by similar studies 25, 26） , while opposite results have also been reported. Recently, Shen et al. 28） reported that Candida was isolated frequently from root surface caries. In the present study, it was detected in 17 of 60 （28.3%） cases with untreated teeth or teeth under treatment and in 16 of 48 （33.3%） cases without such teeth.
With respect to the relation with drinking habits, Tillonen et al. 29） found that Candida played a critical role in the production of acetaldehyde in a study examining the relation between acetaldehyde concentrations in the saliva and cancer in the oral cavity, and reported that Candida was frequently detected in those with a drinking habit. In the present study, it was detected in 19 of 62 . Then, detection of Candida and host allergic disease were questioned, and Candida was detected in 8 of 24 （33.3%） cases with atopic dermatitis and asthma, slightly more frequently in 25 of 84 （29.8%） cases without such diseases, but there was no significant difference.
Negroni et al. 13） reported that Candida was frequently detected in the cases using a collutorium, which was thought to influence indigenous bacterial flora in the oral cavity. In the present study, Candida was found in 4 of 10 （40.0%） cases using a collutorium and in 29 of 98 （29.6%） cases not using it. The reason why Candida was detected more frequently in cases using a collutorium was presumed to be that the number of cases was only 10, which would provide low reproducibility, and a collutorium was used in combination with antibiotics.
Previously, the amount of saliva was reported to be related with Candida infection 31, 32） . In immunocompromised hosts and subjects with impaired immune responses, the amount of saliva and the detection of Candida were associated, and more Candida colonies were detect- .
Taken together, in the present study on healthy subjects, the amount of whole saliva at rest strongly correlated with the detection of Candida, but other factors had no significant correlation. Shin et al. 12） examined saliva by collecting it directly or the gargling method.
Since these are different from the Swab method, it is possible that a difference in the detection rate and the types of isolated organisms might be produced. It is necessary to compare the detection rates with the collection method in the future. In addition, the variation of the carrier rate was thought to be ascribable to the difference in the subject groups and sample collection methods
34）
. Candida was detected in one third of healthy subjects, and it is necessary to explore the mechanisms of how it colonizes the oral mucosa and develops symptoms.
Conclusions
Detection rates of Candida in 108 healthy adults were compared with oral hygiene and parameters that might induce the onset. The conclusions are as follows :
1. Candida was detected in the oral cavity in 33 of 108 （30.6%） cases, and C. albicans was detected in all cases. For its isolation, CHROMagar was useful.
2. As for gender, Candida was detected in 10 of 27 （37.0%） females, more frequently than in 13 of 81 （28.3%） males.
3. Detection rates of C. albicans had no significant correlation with gender, oral hygiene, lifestyle habits such as alcohol drinking and smoking, or the presence or absence of allergy.
4. In terms of the amount of saliva secretion, the amount of whole saliva secretion at rest negatively correlated with the detection rate of Candida, and as the amount of whole saliva secretion at rest decreased, the detection rate of Candida tended to increase. 
